Spatial patterning of bone stiffness variation in the colobine alveolar process.
Alveolar bone is functionally involved with tooth support and must also be competent in accommodating masticatory forces. Data from a variety of perspectives--including observations of anatomy, metabolic activity and determination of mechanical properties--suggest that alveolar bone is more compliant than the more inferiorly situated basal bone of the mandibular corpus. The nature of stiffness variation within the alveolar process, however, remains largely unexplored. The technique of microindentation is used to estimate bone stiffness variation in the cortical alveolar bone of a sample of eight adult mandibles from two species of West African colobus monkeys. The null hypothesis under investigation is that bone stiffness variation in the alveolar process is random with respect to species, sex, and location. Alternative hypotheses are evaluated with respect to species, sex and locality effects, including those associated with cortical thickness variation and masticatory loading. Microindentation data do not indicate species or sex differences. Spatial variation in alveolar bone, however, is nonrandom. The stiffest bone is localized in the superior alveolar process, and significant differences between buccal and lingual cortical plates are found in five of eight specimens. Evidence for a superoinferior stiffness gradient is found in half the specimens but is confined to either the buccal or lingual cortical plate. Covariation between bone stiffness and bone thickness is weak. Relative compliance of the alveolar process represents a biomechanical solution for enhancing toughness of cortical bone. The relationship of the spatial patterning of bone stiffness to the masticatory loading environment is unclear.